I
mpressed by a sketch in a physiology textbook that showed a physiologist holding a thin tube that had been put into the heart of a horse through its jugular vein, Werner Frossman, a 25-year-old intern, made history in 1929 when he guided a catheter into his own heart through one of his antecubital veins, thus disproving the decades-long myth "Do not touch the heart". Although criticized for his idea of touching the human heart, he pursued his idea by self-experimentation and earned a Nobel Prize in 1956. 1 We owe present-day knowledge of cardiac physiology, hemodynamics, heat-lung interaction, and catheter-based procedures in the diagnosis and treatment of various cardiac ailments to the great idea and courage of this man.
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Original Article
Robbins in 1985 3 first raised the issue of overuse and abuse of the PAC. Ever since, small observational studies have reported increased morbidity and mortality associated with the use of the PAC in critically ill patients from time to time. Gore et al 4 reported a 50% increase in mortality, Zion et al 5 reported a mortality rate four times higher, and Blumberg et al 6 reported a two-fold increase in the mortality rate among catheterized patients as compared to noncatheterized patients. These observations were further supported by a large prospective cohort study by Connors et al in 1996 of almost 6000 patients treated at five medical centers, putting the tool in further dispute. 7 Subsequent to this growing concern regarding the use of the PAC, more than a dozen randomized clinical trials addressing the safety or efficacy of the PAC were conducted to eliminate the deficiencies of previously reported observational and cohort studies and to resolve the controversies surrounding the use of the PAC. Most of these small randomized clinical trials yielded results discouraging the use of the PAC in common ICU settings and put the use of this empiric and invasive tool further in doubt. Sandham et al, 8 Richard et al, 9 and Binanay et al 10 in three different randomized clinical trials conducted on elderly high-risk surgical patients, patients with shock and acute respiratory distress syndrome, and patients with congestive heart failure, respectively, reported no significant differences in the mortality rate in patients managed with a PAC than those without, yet there was no benefit from its use in those who had it. Shah et al 11 in 2005 conducted a meta-analysis of 13 randomized clinical trials and came up with the conclusion that use of the PAC neither increases overall mortality nor confers benefit. Since these randomized clinical trials were inadequate in terms of methodology, sample selection and size and lack of comparison groups etc., the question remained unanswered. Wheeler et al. in 2006 finally came up with a well-designed randomized control trial of the management of acute lung injury to evaluate the benefits and risks of PACs, addressing all uncertainties. 12 This trial was sponsored by the National Institutes of Health (NIH) and included 1000 patients with established acute lung injuries to compare hemodynamic management guided by a PAC with hemodynamic management guided by a central venous catheter (CVC) using explicit management protocols. The conclusion drawn from this study was that PAC-guided therapy did not improve overall survival or organ function but was associated with more complications than CVC-guided therapy. Now looking at the strengths of the study, it appears at this point that the use of PACs in guiding fluid therapy in critically ill patients with sepsis, acute respiratory distress syndrome (ARDS), and congestive heart failure is not indicated both on ethical and medical grounds. However, its role in conditions that were not included in the studies and where PAC is indicated cannot be underestimated, especially in the diagnosis, treatment, and monitoring efficacy of treatment in patients with pulmonary artery hypertension.
Pulmonary artery catheters in ICU settings are commonly used to guide fluid therapy into critically ill patients with ARDS, pulmonary edema, congestive heart failure, sepsis, and during high risk surgeries. In modern times, evidence-based medicine is in demand in all fields, including the ICU. Now, level A evidence exists that shows PACs do not improve overall survival rates in critically ill patients admitted to ICUs with the above-mentioned conditions. After Wheeler's study in 2006, its use in common ICU settings, as mentioned above, has been stopped in the West and Europe.
No data is available regarding the extent of use of PACs in critically ill patients in ICU settings in most parts of the world. Availability of the Swan-Ganz catheter is never a problem in most of the hospitals in Saudi Arabia, and a majority of the physicians in Saudi Arabia are trained in the United States and Canada, where the use of the PAC was routine with most critically ill patients admitted to an ICU. Because of these two factors, it appears there may be a tendency to overuse the PAC. Similar factors could also account for continued inappropriate use of this device in other parts of the Middle East. Since there is clear evidence from a well-designed randomized clinical trial that there is no benefit from routine use of a PAC in critically ill patients and measurements obtained from the central venous catheter are equally reliable, it appears prudent that ICU physicians should be warned against routine use of the PAC, especially when fluid therapy is an issue. This will not only prevent critically ill patients from undergoing unnecessary procedures and procedure-related complications but also will have a significant favorable impact on hospital resources and economy.
In closing, the Swan-Ganz pulmonary artery catheter serves as an important lesson in the appropriate use of modern invasive and noninvasive equipment and reinforces the need for appropriate studies to evaluate the risk and benefit ratio before embarking on widespread use of the ever-increasing new medical monitoring, testing, and treating devices.
